A one-pot Barluenga coupling between N-tosylhydrazones and nitro-benzylbromide, followed by deoxygenation of ortho-nitrostyrenes, and subsequent cyclization has been developed providing an efficient way to synthesize various C2-arylindoles. This method exhibits a good substrate scope and functional group tolerance, and it allows an access to NH-free indoles, which can present a potential utility in medicinal chemistry applications.
Initially, the reaction of NTH 1a with 2-nitrobenzylbromide 2a under previously reported conditions (Pd2dba3/Xphos) 16 or (Pd2dba3/ P(2-furyl)3) 17 provided 3a in a low 25% and 50% yields respectively (entries 1-2, Table 1 ). The low reactivity of 2-nitrobenzylbromide derivative led to inefficient coupling and resulted in the concomitant formation of sulfone derivative resulted from decomposition of NTH. 18 Performing the coupling by using a combination of Pd2dba3/ P(2-furyl)3 in dioxane instead of toluene led to a slight increase in the yield (cf. entry 2 and 3). We also tested other solvents such as THF and CPME but no improvement in the yield was observed in comparison to dioxane. Surprisingly, the reduction of the amount of ligand from 20 mol% (entry 3) to 10 mol% (entry 6) led to a significant increase in the yield of the desired product 3a. Then, we turned toward the study of the temperature parameter, and we found that the optimal range is at 110°C (entry 7). We examined other palladium sources such as Pd(OAc)2 which was also effective, albeit affording 3a with slightly reduced yield (entry 8). Switching the P(2-furyl)3 by Sphos ligand led to dramatically decrease in the yield (cf. entry 7 and 9). Finally, other inorganic bases were tested such as NaOtBu and Cs2CO3 and we found them less efficient than LiOtBu in this coupling (entries 10-11). As a result, the combination of Pd2dba3.CHCl3 (2.5 mol%), P(2-furyl)3 (10 mol%), LiOtBu (2.2 equiv), dioxane in a sealed tube at 110 °C was fixed as optimal condition. With the optimal conditions for the first step in hand, we subsequently investigated the one-pot reaction in order to perform reduction of the nitro function to nitrenes, and then spontaneous annulation led to C2-aryl indole 4. To our delight, we found that the optimal conditions were compatible with the one-pot reaction and when the first coupling was achieved (3 hours), PPh3 was added allowing the formation of C2-aryl indole 4a in 70% isolated yield ( In order to gauge the performance of this one-pot procedure, the substrate scope has been investigated with respect to the substituted ortho-nitro-benzylbromide 2 ( Table 3 ). These aryl halides derivatives were prepared easily by bromination of the corresponding 1-methyl-2nitroaryls in the presence of AIBN/NBS. 19 Under the optimized reactions conditions, the electrophilic coupling partner ortho-nitrobenzylbromide having an EDG (OMe), in ortho (2b), meta (2c), and para (2d) positions to NO2
were coupled to a diverse range of N-tosylhydrazones 1, and the corresponding 2-aryl indole derivatives were obtained in satisfactory yields ( Table 3 , entries 1-6). Also, the coupling was successful in the presence of EWG (F) on the benzylbromide partner (entries 7-10).
Remarkably, functional groups, such as fluoro (compounds 4m-p), and cyano (4i and 4q) were tolerated, providing the possibility for further transformations. Finally, under our standard conditions, we were able to realize the coupling between hydrazones derivated from cinnamaldehyde and benzylbromide 2a, which lead to the corresponding (E)-2-styryl-1Hindole in a 32% isolated yield. After the success in the coupling of NTH derived from aldehydes, we finally intended to perform the one-pot reaction between NTH derived from benzophenone 1i (R = H) (Scheme 2) and nitrobenzyl bromide 2a which would lead to the intermediate 6i and then the reductive cyclization normally would give rise to a compound with seven-member azepin heterocycle 7i (Scheme 2). When the reaction has performed, a new compound was obtained in 55% yield and was expected to be the desired 7-member ring compound. Even if we obtained the desired pic of mass for this product 7: HRMS (ESI): for C20H16N (M + H) + : m/z calcd 270.1283, found 270.1274, however the 1 H and 13 C NMR analysis did not fit with this already known compound 7. 20 After careful analysis (MS, 1 H, and 13 C NMR), we deduced that the obtained compound corresponds to 2,3-diphenyl-1H-indole 8a (Scheme 2). 21 To validate this observation, we studied the same reaction with another NTH derived from benzophenone (R = OMe), again no traces of 7-member ring compound was observed and we isolated compound 8b in a 30% yield.
However, NTH having EWG (R = F) was not suitable for this transformation, in this case the corresponding intermediate 6 was not obtained. This coupling with NTH derived from benzophenone is currently under investigation by our laboratory.
Scheme 2. Unexpected 2,3 diphenyl indoles formation from NTH derived from acetophenone and nitrobenzyl bromide

Conclusion
In summary, we have developed an efficient one-pot method for the synthesis of C2-aryl indoles. This method implies the formation of ortho-nitrostyrenes intermediates from Ntosylhydrazones and nitro-benzylbromides. Then, nitrenes derivatives were generated in situ after deoxygenation of nitrostyrenes, followed by annulation leading to the formation of C2arylated indoles. We anticipate that his method may quickly find use in medicinal chemistry programmes as it allows the synthesis of NH-free indoles libraries for direct biological tests, and which can be alkylated thereafter in order to increase the molecular diversity and enables drug discovery. Purification of Laboratory Chemicals. 22 Organic extracts were, in general, dried over MgSO4 or Na2SO4. All products reported showed 1 H and 13 C NMR spectra in agreement with the assigned structures.
General procedure for preparation of hydrazone 23 To a rapidly stirred suspension of p-toluenesulphonohydrazide (5 mmol) in dry methanol (10 mL) at 60 °C, the ketone (5 mmol) was added dropwise. Within 5-60 min the N-tosylhydrazone began to precipitate. The mixture was cooled to 0 °C and the product was collected on a Büchner funnel, washed by petroleum ether then was dried in vacuo to afford the pure product.
General procedure for the synthesis of 2-arylated NH-free indole derivatives
A 5 ml sealed tube under argon atmosphere was charged with N-tosylhydrazone (0.6 mmol, 1.0 eq), 2-nitrobenzylbromide (0.6 mmol, 1.0 eq), Pd2dba3·CHCl3 (2.5 mol%), and P(2-furyl)3 (10 mol%). Then dioxane (2.5 mL) was added via syringe and the mixture was stirred at room temperature for 1 min before the addition of LiOtBu (1.32 mmol, 2.2 eq). Then the flask was put into a preheated oil bath (110 o C) and stirred. After 3 h, PPh3 (2.4 mmol, 4 eq) was added to the same reaction mixture which was stirred at 160 o C for 24 h. The crude reaction mixture was allowed to cool to room temperature. EtOAc was added to the mixture, which was filtered through Celite ® . The solvents were evaporated under reduced pressure, and the crude residue was purified by column chromatography on silica gel. 
2-(3,5-Dimethoxyphenyl)-5-methoxy-1H-indole (4k)
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